and has a high socioeconomic impact 3 . TBI severity is assessed and followed by the Glasgow Coma Scale (GCS), classified as mild (13-15 points), moderate (9-12 points) or severe (3-8 points). The cause and intensity of TBI influences the clinical outcomes 4 , as well as seizures, loss of consciousness and other neurological symptoms 5 . Severity is determined by the impact itself and by the pathological and clinical processes that occur as a result of the trauma 5 . In the acute phase of TBI, invasive mechanical ventilation (MV ) is often required to maintain airway patency and adequate gas exchanges 6 . Scores below 9 on the GCS indicate the need for endotracheal intubation. MV is related to prolonged hospital stay and higher risks for comorbidities and must be interrupted as early as possible. TBI patients frequently need monitoring, surgery and prolonged MV 6 . Approximately 1.6 million victims of TBI a year are admitted to emergency departments around the world 7 . The mortality rate of victims of TBI in the Brazilian population has shown a slight decrease recently, although one in six hospital admissions were related to TBI 3 . In 2011, 547,468 admissions in Brazil were made and resulted in 12,800 deaths 8 . The highest mortality occurred among victims of car accidents.
The real impact of TBI may be even higher, because cases are currently underreported and underdiagnosed 9 . Patients with moderate or severe TBI can develop abnormal respiratory drive 10 , causing respiratory failure, and they often require prolonged MV 11 . Ventilation and oxygenation must be priorities in the initial management. However, MV increases the risk of pneumonia. Ventilator-associated pneumonia is an infectious process of the lung parenchyma, which affects patients undergoing endotracheal intubation and MV for more than 48-72 hours 12 . Tracheostomy is a common procedure in patients with TBI, with the purpose of facilitating respiratory management 13 . It is often associated with a lower prevalence of pneumonia, but some studies show the opposite 1,14-16 . Tracheostomy does not influence the length of hospital stay of patients with severe TBI 6 , but it can shorten MV duration. Cases of pulmonary complications associated with tracheal aspiration have been observed 17 . TBI can impair swallowing and speaking control, and dysphagia increases the risk of aspiration 18 . Cuffed cannulas avoid aspiration, however, cuff pressure must be monitored to avoid excessive esophageal compression, local ischemia or necrosis and tracheoesophageal fistula 18 . A high occurrence of post-extubating aspiration is reported, ranging from 10%-50% in patients in MV for more than 48 hours 19 . The main objective of intensive care in patients with severe TBI is to maintain cerebral perfusion pressure, as the brain recovers 20 . In such cases, patients need MV for protection and ventilation of airways. Neurosurgery criteria include lesion site, size, volume, midline structures deviation, associated lesions, clinical and neurological status 21 .
It is important to understand the influence of TBI severity at hospital admission on invasive MV, tracheostomy, pneumonia, neurosurgery, length of hospital stay and mortality. The GCS score at admission can be a predictor for these other variables and this knowledge may help in the development of treatment and of the follow-up planning.
METHODOLOGY
Patients were divided into three groups, according to the GCS score at admission: mild (13-15 points), moderate (9-12 points) or severe (3-8 points). The impact of TBI severity on length of MV, tracheostomy, pneumonia, neurosurgery, length of hospital stay and mortality was analyzed.
MV and hospital stay lengths were categorized by the number of days: 10; 11-20; 21-30 and over 30 days. Tracheostomy, pneumonia, neurosurgery and death were computed as yes or no (categorical variables).
Variables were presented by absolute and relative frequencies, means and standard deviations. The association between categorical variables and TBI severity was investigated through chi-square tests. Confidence level was 95% and statistical analysis was performed with Stata, version 11.0. Severe TBI was associated to increased prevalence of neurosurgery, pneumonia and tracheostomy, but not to mortality (Table 2) . No statistically significant association was found between TBI severity and length of MV stay. However, TBI severity influenced the length of hospital stay (Table 3) . 
RESULTS
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DISCUSSION
In the present study, we investigated the influence of TBI severity at hospital admission on tracheostomy, pneumonia, neurosurgery, length of MV and hospital stay and mortality.
Mild TBI was frequent (Table 1) , but in a smaller proportion (53.7%) than in the study by Bazarian et al. 22 , who stated that mild TBI generated costs of 17 billion per year 23 and comprised 75% of TBI cases 22 . We observed that patients with mild TBI had lower prevalence of tracheostomy, neurosurgery and pneumonia and a shorter hospital stay. Although these cases are less severe, it is important to follow them, because some may need interventions (Tables 2 and 3 ). Pneumonia, which was observed in 34.8% of mild TBI cases, may develop complications when multiresistant pathogens are involved 21 . Pneumonia may be related to invasive MV, which was required in 25% of mild TBI cases. Patients in MV are 21 times more likely to develop pneumonia 23 . There is disagreement in the epidemiological records about mild TBI and surgical treatment. In a study by Carlson et al. 24 approximately 7% of patients with mild TBI required neurosurgery. Joseph et al. 25 conducted a study with 876 patients with mild TBI and 47 (5.4%) required neurosurgery. However, in a study with 7678 patients, by Moore et al. 26 , only 101(1.3%) required neurosurgery. In a sample of 816 patients with severe TBI, Albanese et al. 27 documented 40 (4.9%) cases of neurosurgery.
The mortality in patients with severe TBI was higher than among the ones mild TBI in some studies 28, 29 . However, we did not find such difference in the present study. Prolonged hospital stay increased mortality in patients with moderate and severe TBI, often due to clinical complications. Among mild TBI cases, mortality was observed in patients older than 60 years. Likewise, in cases of moderate and severe TBI, deaths occurred mostly among older adults, which corroborates other studies 30, 31 . Brown et al. 32 found a higher mortality rate in patients affected by moderate and severe TBI. In patients staying at the hospital for longer than six months, survival was not influenced by TBI severity.
Some studies addressed the relationship between early tracheostomy and MV. However, they did not discuss the influence of TBI severity on length of MV stay. In the present study, few patients with mild TBI were treated with MV. When MV was needed, the length of hospital stay was not significantly different, when patients with moderate and severe TBI were compared.
Tracheostomy prevalence was higher in patients with moderate/severe TBI, due to prolonged MV stay, which also resulted in higher pneumonia prevalence. RinconFerrari et al. 33 evaluated patients with ventilator-associated pneumonia, who required prolonged MV and hospital stay. In the present study, among patients with severe TBI who remained hospitalized for more than 30 days, 83.3% (n=10) were diagnosed with pneumonia. The prevalence of pneumonia in TBI patients is variable (4% to 87%) as well as mortality (6% to 59%) 34 . Sixty percent of patients with mild/moderate TBI with more than 30 days of hospital stay (n=10) were diagnosed with pneumonia.
The present study shows that the GCS score at admission influences several clinical outcomes and should be registered. Future studies should be multicentrical, in order to include larger samples of Brazilian centers. The GCS scores' progression should also be assessed, as well as the relationship between GCS progression and outcomes.
CONCLUSION TBI severity at admission, evaluated according to the GCS, influenced on the prevalence of neurosurgery, tracheostomy, pneumonia. Patients with lower GCS scores at admission had prolonged hospital stay. However, the length of MV stay and mortality were not influenced by TBI severity.
